THE fusion of the two kidneys into one mass may be present in various forms, of which the horse-shoe kidney is the most common. In a series of over 18,000 post-mortem examinations at various hospitals it was found to occur in roughly 1 in 1,000 cases and I need hardly remind you that the usual form of horse-shoe kidney is that in which the lower poles are joined by a transverse band of tissue passing in front of the aorta and vena cava and formed by a variable thickness of renal tiseue. The ureters nearly always pass down in front of this connecting structure, the renal pelvis being placed somewhat anteriorly, though variations in this occur. The renal vessels show greater variety, coming off from the aorta and often being supplemented by arteries to the lower pole or to the connecting band coming off from the common iliac arteries.
Although it is generally accepted that a solitary or congenitally single kidney is more prone to be attacked by disease such as calculus or tuberculosis, I do not think that there is any evidence to show that a horse-shoe kidney suffers from the same tendency. Cases have been recorded in which both ureters have contained calculi or in which the lateral portion of a horse-shoe kidney has been the seat of tubercle or malignant growth. But these are very rare and I think that we may look upon a horse-shoe kidney as a deformity in which the two relatively normal organs are by an accident of development joined at the lower poles.
The cases which I now bring forward are those in which accident or disease has occurred in my own personal observation in four cases of horse-shoe kidney, and it is a curious fact that three of them should have come under my observation during the short space of eleven months.
Case I.-The first case was in 1905, when I saw a young man who two days previously had fallen in a gymnasium across the parallel bars, striking his side. He had pain, and on the next occasion of micturition, found that the urine was deeply stained with blood. The pain in the side became more acute and when I first saw him there was an illdefined tumour in the right loin with considerable bruising, and the urine was deeply stained with blood. I treated him with complete rest and with morphia, but in twenty-four hours the swelling had increased in size and he was showing general signs of hEemorrhage with pallor and a rising pulse. Having diagnosed a laceration of the right kidney, I decided to cut down upon it to arrest the hemorrhage or to perform nephrectomy if necessary. After turning out much blood-clot I found difficulty in exposing the kidney, but subsequently I found a deep laceration in what at first appeared to be the lower pole. I then found that I was unable to bring the kidney to the surface without risk of increasing the laceration, and further examination showed that I was dealing with a horse-shoe kidney which had become torn at the junction of the lower pole with the transverse band of union. Suture of the tear in the depth of the wound was difficult and the patient's condition was none too good, so I plugged the lacerated area in the kidney with gauze packed firmly, and sewed up the greater part of the parietal wound. The gauze was removed after three days without further bleeding and the patient rapidly got well. Case II.-Calculi in a Borse-shoe Kidney.-I did not meet with another case of horse-shoe kidney until February, 1923, when Dr. B., aged 31, was sent to me by our Secretary, [March 26, 1926. JY-U I Mr. MacDonald, during the time he was laid up. This patient gave a history of renal colic in 1914 and again in 1917, when he was invalided from the R.A.M.C. In April, 1922, he again had renal colic, and a skiagram by Mr. Thurstan Holland showed two small calculi in the area of the right kidney. Since April, 1922, he had had frequent dull, aching pain in the right loin, without colic and without any pain in the groin or testicle. There was no increased frequency of mieturition and there had been no visible hbematuria.
When seen on February 28, 1923, I was unable to palpate either kidney, though pressure on the right side caused pain. The urine contained a trace of albumin and under the microscope a few white cells were seen. As the skiagrams by Mr. Thurstan Holland had been taken a year previously, I had a confirmatory skiagram taken by Dr. Finzi, who reported that the shadows in the right renal area were still present and further stated that the kidneys were normal in size, shape and position. There was fusion between the first and second lumbar vertebrae, which was thought to be probably due to old injury rather than to tuberculosis. It is interesting to note that the position of the shadows had changed relatively to the renal outline in the skiagrams taken at nearly a year's interval. Operation was performed on March 6, 1923. After a right lumbar incision the kidney was exposed and the upper pole was easily separated, but the lower pole could not be drawn up. The incision was accordingly prolonged forward and the kidney further exposed, when it was found to be horse-shoe in form. There was a thick band of renal tissue about 1l in. broad by 1 in. in thickness joining the lower poles, the right ureter passing in front of the connecting mass. The lower pole of the left kidney could be felt joining the mass, but the left ureter was not seen. I was unable to bring up the posterior surface of the right kidney enough to expose the pelvis and in the absence of any pyelogram I was uncertain of the anatomical arrangement, though I felt that had this been known, it would not have been difficult to remove the connecting band of tissue. The calculi were removed by nephro-lithotomy from the somewhat dilated calices and the renal incision closed by catgut sutures.
A further examinationi was m-lade by Dr. Finzi in the light of this finding, but no evidence by radiography could be seen of the junction of the lower poles. I pressed the patient to allow me to carry out a pyelography, but to this he would not agree, though he has promised me that should he at any time have any return of pain, he will allow me to do so. I saw him again in October, 1923, and in July, 1925, when he was very well and entirely free from pain. He has accepted a post in Egypt so that there is some possibility that another calculus may form.
Case III.-Pelvic Hydronephlrosis in a Horse-shoe Kidney.-Miss R., aged 31, was sent to me on January 25, 1926, comnplaining of pain in her left side. The pain began about two years before as an occasional aclling, but during the last six months it had been practically continuous. The pain was felt in the left renal area, passing forwards into the left subeostal area with an occasional shoot into the groin. It had no relation to food or to exercise. There had been no increased frequency of micturition and never any visible blood in the urine, though the latter had been cloudy.
On examination she was found to be thin and her tongue was furred. Urine was alkaline and contained phosphates in excess. Specific gravity 1018. Albumin absent and cultures remained sterile. There was tenderness on pressure in the left renal angle on bimanual palpation, but neither kidney was palpable. The only other abnormal physical sign that could be detected consisted in rather coarse breath sounds at the apex of the right chest, suggesting solme former tuberculous lesion. Skiagraphy by Dr. Knox showed no shadow of stone in the left kidney or ureter, and the left renal shadow was reported to be small. There were shadows of several old calcareous glands in the mesentery of the right side.
Cystoscopic examilnation in 12-ounce distension showed the bladder to be everywhere pale and normal. Both ureteric orifices were normal in position and in appearance. After an intravenous injection of 2 c.c. of a 0 4 per cent. solution of indigo-carmine there was a vigorous efflux of deeply-stained urine from the right orifice in five minutes, whilst the efflux from the left side was only slightly stained after ten minutes.
Pyelography.-A ureteric catheter was easily passed up the left ureter and the pelvis of the kidney injected with a 15 per cent. solution of sodium bromide. Ten c.c. were injected without discoiiifort and a negative taken, and later 27 c.c. were injected before any pain in the left side was produced. The pyelogram after the later distension showed considerable dilatation of the renal pelvis, the calices being rounded; there was a curious notch in each picture passing vertically from the lower margin of the pelvic shadow just internal to the uretero-pelvic junction. This suggested to miy mind at the time a holding up of the dilated pelvis by an aberrant renal vessel; but I now feel sure that it was really the dilated calyx passing downwards and inwards into the connecting band of renal tissue joining the kidneys. At the time I looked upon the case as one of hydronephrosis of the left kidney and advised operation.
Operation, March 6, 1924 .-An oblique lumbar incision was made and the kidney exposed behind the peritoneum. On separation, the upper pole was easily drawn up, but the lower pole was firmly held down, and, on further separation of the tissues, it was seen that a thick mass of renal tissue passed in front of the aorta, to form a horse-shoe kidney. The pelvis of the left side formed a flaccid sac lying well anteriorly to the usual position in the renal hilum, and from the lower aspect of the pelvis two large divisions passed separately into the lower pole and into the connecting band; the left ureter joined the anterior aspect of the flaccid pelvis and passed downwards in front of the median mass; it was not dilated. The renal vessels passed from the aorta behind the pelvis. The posterior surface of the left kidney was considerably larger than the anterior surface. I was unable to see or to feel the right ureter, and I did not consider it advisable to attempt the removal of the left side, and therefore closed the wound. The accompanying diagram ( fig. 1) shows the points mentioned above. Anterior surface of kidney was much smaller than the posterior and the distended pelvis was placed anteriorly.
On March 27, 1924, when the wound was healed, bilateral pyelography was performed Twenty-five c.c. were injected into the left side and 12 c.c. into the right before pain occurred. The appearance on the left side was almost exactly reproduced, but on the right side the pelvis was smaller. There was an even larger calyx passing inwards towards the connecting mass, showing a division into two smaller calices. The position of the right ureteric catheter made it obvious as to why the right ureter was not felt at the time of operation. been operated upon for the removal of the appendix eighteen months previously. She stated that for some months before her operation she had had aching pain in the right loin, but that it was better whilst she was resting after her operation. It returned some two months later, and ever since she hias suffered from attacks of acute pain in the right side, passing down to the groin and leg. These attacks came on suddenly, varying from one to three in a week, lasting severely for from half to one hour. She had no desire to micturate during the attack, but with the cessation of pain, she might pass urine three times in the first hour. She thought that the attacks might be brought on by exertion, games, &c. On two occasions during the preceding summer she noticed that after swimming the urine was tinged with blood. She had recently been seen by Dr. John Fawcett, who made a diagnosis of hydronephrosis. On examination she was found to be thin, but she had not lost weight. The tongue was clean and skin acted. No thirst. The abdominal wall was resistant, but to the right of the umbilicus a rounded, nodular mass with convexity downwards could be felt; it moved with forced respiration and could be pushed forwards by a hand in the renal angle, but not so freely as the usual renal swelling. The left kidney and the liver were not felt. The urine was acid, specific gravity 1022; it contained 2'2 per cent. urea. No albumin was present.
No sugar.
An X-ray taken by Dr. Knox showed no shadow of calculus in the urinary tract. Cystoscopy after intravenous injection of 2 c.c. of 0 4 per cent. solution of indigo-carmine. Bladder normal. Right ureteric orifice small and rounded. Efflux very variable; stained blue in six minutes; sometimes a slow puff into bladder, at others forcible blue jet. Left orifice normal; forcible blue efflux in five minutes. Segregation by ureteric catheter-right catheter passed whole length of ureter, but left catheter only passed for 10 cm. Both specimens clear and of good colour. Urea: right side, 1'4 per cent., left, 1-3 per cent. Cultures sterile. Pyelogram of right side: first picture after injection of 10 c.c. of sodium bromide showed some rounded shadows in renal area. Injection continued up to 18 c.c. before pain was caused, when several rounded shadows were seen, apparently connected with each other in the lower pole of the kidney and with the renal pelvis, which was apparently small. Patient was very emphatic in her statement that the pain caused by this distension was exactly similar to the pain of the attacks.
I looked upon the condition as one of multiple cystic disease of the kidney, but not the polycystic congenital variety, and advised operation for nephrectomy owing to the disability caused by the pain. The blood-urea amounted to 33 mgm. per 100 c.c.
May 8, 1924. Operation.-An oblique incision was made in the right loin, and the muscles were divided. The perirenal capsule was opened and the kidney quickly exposed. The upper pole and the convex border were easily separated, but the lower pole would not come up easily, and on prolonging the incision and on further separation, it was seen that the ureter passed down in front of a nodular, rounded rmiass, which appeared to be continuous with the lower pole of the kidney. The ureter was traced upwards and found to enter the anterior portion of the renal hilum in two distinct branches without any true renal pelvis being apparent. On the inner side of the ureter and also crossing in front of the cystic miass was a leash of vessels containing a large artery and vein coming from below and entering the renal hilum behind the ureter. I was not able to trace these from their origin from the aorta, or, as is more probable, from the iliac vessels. On further examination the kidney was found to be a horse-shoe, a broad mass composed of multiple rounded cystic spaces as large as marbles embedded in renal tissue, joining the two parts together (see fig. 2 ). There was no apparent line of separation between the two renal elements and the cystic area extended across the middle line. The peritoneum was then opened in the anterior part of the incision and the hand introduced; this showed that the cystic mass joined the other kidney in a complete horseshoe, but the actual left kidney felt of normal size and consistence. This cystic mass was evidently the mass palpated through the abdominal wall in clinical examination. I did not feel justified in attempting any separation of the mass from the kidney and so closed the wound. The patient did very well, and when heard of last in June, 1925, she was very well, though still troubled with aching pain in the right loin after exertion. There had been no further hiematuria.
In looking back on these cases it seems to me that a correct diagnosis should have been arrived at in the one that showed the accessory internal calyx at the pyelographic examination, though the bilateral picture was only taken when the exact condition had been found at operation. The cystic condition of the last case in the pyelogram obscured any internal calyx. Perhaps I shall be more criticized for not attempting any separation of the connecting mass between the two kidneys, but in the first two cases this was hardly indicated-operation in the one was for traumatic rupture and in the other for calculi, which were removed. In the other two the pathological condition revealed at the operation and the gross alteration of the anatomical conditions present did not seem to me at the time to permit of this separation being done.
